Changes in heat balance characteristics of ponded shallow water in Japan under the current and future climates were investigated using a simple physical model for estimating water temperature with climatic data and the future climate scenario. The most notable results from the simulations were that the latent heat loss from the shallow water in the period June to August under the doubled CO2-climate would become larger by about 2.0 MJ m-2 day-1, compared with that under the present climate conditions. The increase in the latent heat loss under the doubled CO2 -climate may lead to concomitant decrease in sensible heat loss from the shallow water to air under the doubled CO2-climates.
Introduction
The growth and yield of rice is influenced not only by air temperature but also by water temperature, particularly because its growth point is submerged for a long time in the water layer. Water temperature is also an important factor influencing the partition of solar energy and consequently water evaporation from ponded shallow water. Many agrometeorologists of Japan, therefore, have studied relationships between water temperature and meteorological climate factors (e.g., Mihara et al., 1950; Chiba, 1956; Yabuki,1957; Uchijima, 1959) . Crop scientists have also studied effects of water and air temperature on the growth and yield of rice plants raised in paddy fields (e.g., Yoshida, 1981; Hone, 1987) . These studies showed that water temperature of ponded shallow water is a et al., 1950; Chiba,1956; Yabuki,1957; Uchijima, 1959 
where ft is the Bowen ratio at the water surface.
The Bowen ratio characterizing energy partition is: Uchijima (1959 Uchijima ( , 1963 
